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$C^{(1)}$ -functional calculus $c*$ - $C^{(1)}$ -functional calculus




( $\mathcal{D}(\delta)$ maximal ideal space $K$
$\mathcal{D}(\delta)$ ) $Batty[1,2]$
Goodman[9] [25]




Cambern [6] c- $C^{(1)}([0,1])$




$e^{i\theta}=T(1)(\theta\in(-\pi, \pi$])( ) $\tau=id$
$\tau=1-id$ $(id(x)=x : x\in[0,1])$ $\Sigma-$ Rao-Roy
[19] Jarosz-Pathak [10]









(1) $\delta$ $\mathcal{D}(\delta)$ $C(K)$
(2) $\delta(fg)=\delta(f)g+f\delta(g)(f, g\in \mathcal{D}(\delta))$ .
$\delta$ $\delta$ $*$ -
(3) $f\in \mathcal{D}(\delta)$ $f^{*}\in \mathcal{D}(\delta)$ $\delta(f^{*})=\delta(f)^{*}$ . ( $f^{*}$ $f$
)
$\delta$ $\delta$
(4) $f_{n}\in \mathcal{D}(\delta)$ $f_{n}$ $f$ $\delta(f_{n})$ $g$ $f\in \mathcal{D}(\delta)$ $\delta(f)=g$ .
( )
$\bullet$ $C([0,1])$ $d/dt$ *
$\bullet$
$\Phi$ (GCF) $C^{*}(1, \Phi)$ $\Phi$ 1
$C([0,1])$ $c*$ - $f\in C^{(1)}([0,1])$ $g\in C^{*}(1, \Phi)$
22
$\delta(f+g):=(d/dt)f$ $\delta$ $d/dt$ $C([0,1])$
$*$ - $\mathcal{D}(\delta)=C^{(1)}([0,1])+Ker(\delta)$ $\delta$ $d/dt$
$C([0,1])$ $*$ - $Ker(\delta)=C^{*}(1, \Phi)$
$\Phi$ (GCF) $\mathcal{D}(\delta)=C^{(1)}([0,1])+Ker(\delta)$ ([22])
$\bullet$ $C([0,1]\cross K)$ ( $K$ : ) $*$ -
* $\mathcal{D}(\delta)$ 3
(c- ) $|1f\Vert_{c}$ $:= \sup\{|f(x)|+|\delta(f)(x)| : x\in K\}$ $(f\in \mathcal{D}(\delta))$
( $\Sigma-$ ) $\Vert f\Vert_{\Sigma}$ $;=\Vert f\Vert_{\infty}+\Vert\delta(f)\Vert_{\infty}$ $(f\in D(\delta))$
$\Vert f\Vert_{\infty}$ $C(K)$ supremum
( $\delta-$ ) $\Vert f\Vert_{\delta}$ $:= \sup_{t\in K}\Vert(^{f(t)}0$ $\delta(f)(t)f(t))\Vert$ $(f\in \mathcal{D}(\delta))$
( $M-$ ) $|1f\Vert_{M}$ $:= \max$( I $f\Vert_{\infty},$ $\Vert\delta(f)\Vert_{\infty}$ ) $(f\in \mathcal{D}(\delta))$
$\mathcal{D}(\delta)$
$\Vert f\Vert_{M}\leq||f\Vert_{\delta}\leq 2\Vert f\Vert_{c}\leq 2\Vert f\Vert\Sigma\leq 4\Vert f\Vert_{M}$
3 ([22])
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$1$ . $K$ $\delta$ $C(K)$ $*$-
$f(=f^{*})\in \mathcal{D}(\delta)$ $h\in C^{(1)}([-||f\Vert_{\infty}, \Vert f\Vert_{\infty}])$ $h(f)\in \mathcal{D}(\delta)$
$\delta(h(f))=h’(f)\delta(f)$ .
$2$ . $K$ $\delta$ $C(K)$ $*$-
$f\in D(\delta)$ $x\in K$ $\delta(f)(x)=0$ .
$3$ . $K$ $\delta$ $C(K)$ *
$J_{1}$ 2 $K$ $J_{1}$ $f=0$ $J_{2}$ $f=1$
$0\leq f\leq 1$ $f\in \mathcal{D}(\delta)$
$B$ $B^{*}$
$B_{1\text{ }}$ $extB_{1}$ *- $\delta$ $Ker(\delta)$
$\mathcal{R}(\delta)$
$\mathcal{D}(\delta)$
$\Vert f\Vert_{M}=\max(\Vert f\Vert_{\infty}, \Vert\delta(f)\Vert_{\infty})$
\S 3. $*$-
$K$ $\delta$ $C(K)$ *
$f$ $D(\delta)_{1}$ $\Vert f\Vert_{\infty}=1$ $f\in D(\delta)_{1}$
24
$x\in K$ $|f(x)|=1$ $f$ $C(K)$ $\mathcal{D}(\delta)_{1}$
$extD(\delta)_{1}$
1. $Ker(\delta)=\mathbb{C}1$ $f$ $\mathcal{D}(\delta)_{1}$
$\Vert f\Vert_{M}=\Vert f\Vert_{\infty}=1$ , $|\delta(f)(x)|=1(x\in K\backslash M_{f})$
$M_{f}=\{x\in K : |f(x)|=1(=\Vert f\Vert_{\infty})\}$
‘ ’ $\delta$ $\mathbb{C}1$
$K$ $\delta$ $C(K)$ $*$-
$\Vert\delta(f)\Vert_{\infty}\leq 1$ $f(=f^{*})\in \mathcal{D}(\delta)$ 1 I $h’\Vert_{\infty}\leq 1$
$h\in C^{(1)}([-\Vert f\Vert, \Vert f\Vert])$ $h(f)$ $\Vert h(f)\Vert_{M}=\Vert h(f)\Vert_{\infty}=1$
1 $h(f)$ $\mathcal{D}(\delta)_{1}$
$K$ $\delta$ $C(K)$ $*$ -
$\mathcal{R}(\delta)=C(K)$ 3 $f(=f^{*})\in \mathcal{D}(\delta)$
$h\in C^{(1)}([-\Vert f\Vert_{\infty}, \Vert f\Vert_{\infty}])$ (i). $\Vert h(f)\Vert_{\infty}=1$ . (ii). $|h(f)(x)|<1$
$x\in K$ . (iii). $|\delta(h(f))|\equiv 1$ . $h(f)$ $\mathcal{D}(\delta)$ (f)||M $=1$
1 $Ker(\delta)=\mathbb{C}1$ $h(f)$ $\mathcal{D}(\delta)_{1}$
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2. $K=I\cup J$ ( $I,$ $J$ $\mathbb{R}$ ) $\delta$ $C(K)$
* $Ker(\delta)$ $I$ $J$
$f\in D(\delta)$ $\Vert f\Vert_{M}=\Vert f\Vert_{\infty}=1$ 1 $x\in K$
$f\in ext\mathcal{D}(\delta)_{1}$ $|\delta(f)(x)|=1(x\in K\backslash M_{f})$ ,




$K$ $x$ $\eta_{x},$ $\eta_{x}’\in \mathcal{D}(\delta)^{*}$
$\eta_{x}(f)$ $:=f(x)(f\in \mathcal{D}(\delta))$ ,
$\eta_{x}’(f)$ $:=\delta(f)(x)(f\in \mathcal{D}(\delta))$ .
$\eta_{x}\in \mathcal{D}(\delta)^{*}$ 1 $\mathcal{R}(\delta)=C(K)$ $\eta_{x}’\in \mathcal{D}(\delta)^{*}$
1
$3$ . $K$ $\delta$
$C(K)$ * $\mathcal{R}(\delta)=C(K)$ $\mathcal{D}(\delta)^{*}$ $F$




4. $K$ $\delta$ $C(K)$
* $\mathcal{D}(\delta)^{*}$ $F$ $\mathcal{D}(\delta)_{1}^{*}$ $x\in K$ $\theta\in(-\pi, \pi$]
$F=e^{i\theta}\eta_{x}$ $F=e^{i\theta}\eta_{x}’$
$5$ . $K$ $\delta$
$C(K)$ * $x\in K$ $\theta\in(-\pi, \pi$ ]
$F:=e^{i\theta}\eta_{x}$ $F\in D(\delta)^{*}$ $\mathcal{D}(\delta)_{1}^{*}$
$6$ . $K$ $\delta$
$C(K)$ * $\mathcal{R}(\delta)=C(K)$ $x\in K$




$\delta_{1}$ $\delta_{2}$ $C(K_{1})$ $C(K_{2})$ *- $T$ $D(\delta_{1})$
$\mathcal{D}(\delta_{2})$ $K_{2}$ $K_{1}$ $\tau$
27
1 $w\in \mathcal{D}(\delta_{2})$




$\delta_{1},$ $\delta_{2}$ $\mathcal{R}(\delta_{1})=C(K_{1}),$ $\mathcal{R}(\delta_{2})=C(K_{2})$ $C(K_{1}),$ $C(K_{2})$
* (1), (2)
(1) $T$ $\mathcal{D}(\delta_{1})$ $\mathcal{D}(\delta_{2})$
(i) $\tau_{t_{2}^{\Gamma}}$ $K_{1}$ $\tau$ , 1 $w\in Ker(\delta_{2}),$ $\delta_{1}(f_{0})=1$
$f_{0}\in \mathcal{D}(\delta_{1})$
$T(f)(y)=w(y)f(\tau(y))$ $(\forall f\in \mathcal{D}(\delta_{1}),\forall y\in K_{2})$ ,
$\delta_{2}(T(f))(y)=w(y)\delta_{2}(f_{0}o\tau)(y)\delta_{1}(f)(\tau(y))$ $(\forall f\in \mathcal{D}(\delta_{1}), \forall y\in K_{2})$ .
(ii) $T(Ker(\delta_{1}))=Ker(\delta_{2})$ .
(2)(i) $|w(y)|=1(\forall y\in K_{2} )$ , (ii) $\tau$ : $K_{2}$ $K_{1}$ , (iii) $\forall f\in D(\delta_{1})$
$fo\tau\in \mathcal{D}(\delta_{2}),$ $(iv)\forall g\in \mathcal{D}(\delta_{2})$ $go\tau\in \mathcal{D}(\delta_{1}),$ $(iv)\forall y\in K_{2}$
$|\delta_{2}(fo\tau)(y)|=|\delta_{1}(f)(\tau(y))|$ , $w\in Ker(\delta_{2})$ $\tau$ $T$
$T$ $\mathcal{D}(\delta_{2})$ $\mathcal{D}(\delta_{1})$
$T(f)(y)$ $:=w(y)f(\tau)(y)$ $(\forall f\in D(\delta_{1}),\forall y\in K_{2})$ .
28
8 $\delta$ $d/dt$ $C([0,1])$ $*$ -





$\Phi$ $I_{k}$ $\cup \text{ _{}1}I_{k}$ $[0,1]$
$[0,1]$ $id$
$9$ . $\delta$ $d/dt$ $C([0,1])$ $*$ -
(1), (2)
(1) $T$ $\mathcal{D}(\delta)$ $\mathcal{D}(\delta)$ (i) $|w(x)|=1$ $($
$\forall x\in[0,1]$ ), (ii) $\tau$ $:=id+\tau_{0}$ $[0,1]$ , (iii) $\tau^{-1}=id+\rho 0,$ $\tau_{0}(0)=$
$\tau_{0}(1)=\rho_{0}(0)=\rho 0(1)=0$ , $\tau_{0},$ $\rho 0,$ $w\in Ker(S)$
$T(f)(x)=w(x)fo(id+\tau_{0})(x)$ $(\forall f\in \mathcal{D}(\delta),\forall x\in[0,1])$
$T(f)(x)=w(x)fo(1-(id+\tau_{0}))(x)$ $(\forall f\in \mathcal{D}(\delta),\forall x\in[0,1])$ .
(2)(i) $|w(x)|=1$ $(\forall x\in[0,1] )$ , (ii) $\tau$ $:=id+\tau_{0}$ : $[0,1]$ , (iii)
$\forall f\in Ker(\delta)$ $fo\tau,$ $fo\tau^{-1}\in \mathcal{D}(\delta)$ , $w,$ $\tau_{0}\in Ker(\delta)$
$T_{1},$ $T_{2}$ $\mathcal{D}(\delta)$ $\mathcal{D}(\delta)$
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$T_{1}(f)(x)$ $:=w(x)fo(id+\tau_{0})(x)$ $(\forall f\in \mathcal{D}(\delta),\forall x\in[0,1])$ ,
$T_{2}(f)(x)$ $:=w(x)fo(1-(id+\tau_{0}))(x)$ $(\forall f\in D(\delta),\forall x\in[0,1])$ .
$10$ . $T$ $C^{(1)}([0,1])$
$T(f)(x)=e^{i\theta}f(\tau(x))$ $(\forall f\in C^{(1)}[0,1], \forall x\in[0,1])$ .





( )H. Kamowitz[ll] $C^{(1)}([0,1])$
$K_{1},$ $K_{2}$ $\delta_{i}(i=1,2)$ $C(K_{i})$
*- $\varphi$ $K_{2}$ $K_{1}$ $C_{\varphi}$





1 1. $C_{\varphi}$ $\mathcal{D}(\delta_{1})$ $\mathcal{D}(\delta_{2})$ ( $C_{\varphi}(D(\delta_{1})_{1})$
) $\mathcal{R}(C_{\varphi})\subset Ker(\delta_{2})$ $Ker(\delta_{2})=\mathbb{C}1$
$\varphi$ constant ( $\varphi$ $K_{2}$ )
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